Objective. This descriptive study sought to explore the use and timeliness of tuberculosis (TB) screening and management activities in jail facilities.
SYNOPSIS
Objective. This descriptive study sought to explore the use and timeliness of tuberculosis (TB) screening and management activities in jail facilities.
Methods. Study personnel visited 20 large U.S. jail systems and reviewed the medical records of 56 inmates who had recently been evaluated for TB disease and 376 inmates who were diagnosed with or confirmed to have latent TB infection (LTBI). Data from these records were analyzed to determine completion and timeliness of screening, diagnostic, and treatment activities.
Results. In 14% of 56 inmates evaluated for TB disease and 24% of 376 inmates with LTBI, chest radiographs were either not performed or not documented. Of 48 inmates evaluated for TB disease who were not receiving treatment when admitted to jail, 10 had no record of sputum collection being done. A mean delay of 3.1 days occurred from symptom report to respiratory isolation. Time from tuberculin skin test reading to chest radiograph reading was a mean of 5.3 days in inmates evaluated for TB disease and a mean of 7.0 days in inmates with LTBI. Follow-up was arranged for 91% of released inmates who were on treatment for TB disease and only 17% of released inmates who were on treatment for LTBI.
Conclusions. Jail health information systems should be augmented to better document and monitor inmate health care related to TB. Completion rates and timeliness of TB screening, diagnostic, and treatment measures should be evaluated to identify areas needing improvement. Finally, mechanisms for continuity of care upon inmate release should be enhanced to promote therapy completion and prevent TB transmission in the community.
Tuberculosis (TB) case rates are much higher in correctional populations than in the general population. 1, 2 Given the annual increases in the correctional population 3 and the continuous release of inmates back into the community, the need for public health department collaboration with correctional facilities is paramount. 4 Higher rates of TB infection and disease among inmates have been related to several risk factors. HIV infection rates are higher among inmates than among the population at large, 2, 5 and these HIV infections predispose infected inmates to develop active TB and possibly transmit TB to other inmates and jail staff. 6, 7 In 43 of the 50 largest jails reporting data in 1999, an average of 2.3% of all inmates had known HIV infection, with the highest proportion of HIV-infected inmates in jails serving the largest populations. 8 Prior to incarceration, inmates may also face barriers to accessing the community health care services that are necessary for detection and treatment of TB. 9, 10 Additionally, jail overcrowding leading to a large number of inmates sharing common air space, 11 recidivism, 12,13 multiple jail admissions, and longer jail stays 13 are contributing factors to TB transmission among this population.
Given the risk factors common to inmates and jail facilities, TB detection and prevention activities conducted by jails are essential to reducing the incidence of TB within this high-risk population. The Centers for Disease Control and Prevention (CDC) have established national TB prevention and control guidelines, including specific recommendations for correctional facilities. 4 These guidelines recommend screening all inmates for symptoms of TB. Any inmate with symptoms suggestive of TB should promptly have a tuberculin skin test (TST), a chest radiograph, and, if indicated, sputum examinations. Results of the chest radiograph and sputum-smear should be available within 24 hours. Inmates with no TB symptoms and positive TST results should receive a chest radiograph within 72 hours to detect any chest abnormalities. Subsequently, any individuals with chest radiograph results suggesting active TB disease should have sputum-smear and culture examinations. Any person with suspected or confirmed pulmonary or laryngeal TB disease should be placed in a respiratory isolation room immediately to help prevent transmission to others. Additionally, the guidelines recommend that correctional facilities have information systems in place to monitor the current TB status of inmates and assess the effectiveness of TB control activities.
Although TB prevention and control recommendations have been published, 4, 14 there are no recent studies evaluating the use of these recommended practices within correctional facilities. This study assessed the performance and timeliness of TB screening and control measures and examined the completeness of medical record keeping in 20 large jail systems.
METHODS
This analysis was a component of a larger study evaluating TB control and prevention efforts in 20 city and county jail systems. Unlike prisons, where inmates are confined for longer terms, jails usually confine individuals before trial or after trial if the resultant sentence is two years or less. The average daily population of each of these jails was Ն1,500 inmates, and TB case rates in the jurisdictions served were greater than or equal to the national figure of 6.8 cases per 100,000 in 1998. 15 Participating jail systems were randomly selected by region (Northeast, Midwest, West, and South) to ensure that the total number selected from each region was proportional to the distribution across regions of same-size jail systems. Of the 20 jail systems selected, 18 had a chest radiograph available on-site; however, a radiologist was not on-site in most instances. Fifteen of the jail systems had either a negative pressure room on-site or used the local hospital for respiratory isolation.
Study personnel visited each of the 20 jail systems during [2000] [2001] . At the time of the visit, jail staff were asked to provide the records of the five most recently admitted inmates with TB disease; if the jail system did not have five cases since 1997, the staff were asked to include records of inmates suspected of and evaluated for TB disease. Jails were also asked to provide records for a sample of 25 inmates who were confirmed or diagnosed with latent TB infection (LTBI) in the 12 months prior to the site visit. Not every jail system was able to provide the requested number of TB or LTBI records. One jail system purposefully selected only TB disease charts of inmates on treatment; consequently, these were excluded from analyses examining the number of inmates started on treatment. The records were abstracted to obtain information on TB history and risk factors, screening and diagnostic measures, dates of starting and completing treatment, and follow-up after release or transfer. If a screening or diagnostic event occurred prior to the jail admission, the event time was excluded from the analyses, as it did not represent TB control measures taken by the jail system. Three jails were excluded from analyses of time to TST because they did not have policies to universally screen incoming inmates with TSTs.
Data were analyzed using SAS software, Version 8.02. 16 Frequencies, cross-tabulations, and measures of central tendency were calculated.
RESULTS

TB screening
At the time of admission to jail, eight of 56 inmates (14%) evaluated for TB were on treatment for known TB disease and 40 (71%) were diagnosed with TB disease before or during incarceration but were not on treatment at the time of admission to jail. Another five inmates (9%) were classified with suspected TB disease, but had no final diagnosis prior to release or death. Three others (5%) were initially classified with suspected TB disease, but TB was eventually ruled out. Among the 376 inmates with LTBI, 12 (3%) were on treatment for LTBI at admission; the remaining 364 (97%) were diagnosed with LTBI before or during incarceration but were not on treatment at the time of admission to jail.
More than half of the inmates evaluated for TB disease and a third of those with LTBI indicated having positive TST results prior to incarceration; however, only 16% of those evaluated for TB disease and 13% of those with LTBI had documentation of completed treatment for LTBI prior to incarceration (Table 1) . A quarter or more of the inmates in each group had missing or unknown prior TST results.
Nearly 20% of the 56 inmates evaluated for TB disease were documented to be HIV-seropositive, and 3% of the 376 inmates with LTBI had a known seropositive HIV status ( Table 2) . Documentation of HIV status was limited; HIV status was unknown or missing for 29% of inmates evaluated for TB disease and 52% of inmates with LTBI.
Among the inmates evaluated for TB, 38% had a documented report of symptoms and 71% had documented chest radiograph readings with abnormal results ( Table 2) . Eight of the inmates evaluated for TB disease had normal chest radiograph results; four of the eight were known to be HIV-infected. Of the inmates with LTBI, 3% were documented as presenting with symptoms, and 73% had documented chest radiograph readings with normal results. Chest radiographs were either not performed or not documented for 14% of inmates evaluated for TB disease and 24% of those with LTBI.
Isolation and evaluation of TB suspects
Among the 56 inmates evaluated for TB disease, 39 (70%) were placed in respiratory isolation at the jail or hospitalized some time during their incarceration. Information about isolation of the inmate was missing or unknown in eight (14%) inmate medical records. Another eight inmates (14%) had probable or definite cause for respiratory isolation but documentation indicated they had not been isolated.
Sputum collection was documented for 38 (79%) of the 48 inmates evaluated for TB disease who were not on treatment at admission; 28 (74%) had three or more sputum samples collected. Of the 38 inmates with documented sputum collection, smear results were missing for five (13%) inmates and culture results were missing for 11 (29%).
Treatment
Treatment was started for 77% of 43 eligible inmates evaluated for TB disease but not on treatment at admission, but for only 46% of those with LTBI who were not already on treatment or had not previously completed LTBI treatment ( Table 2 ). Treatment completion rates in jail were low. Excluding inmates in jail and on treatment at the time of data collection, six (17%) inmates on treatment for TB disease completed treatment and 31 (39%) inmates on treatment for LTBI completed treatment. Of the 31 inmates who did complete treatment for LTBI, nine completed a prescribed two-month regimen of rifampin and pyrazinamide. For a third (33%) of inmates who began LTBI treatment but did not complete it while in jail, more than 60 days elapsed from their treatment start date to jail release date (Table 3) .
Of inmates who were released from jail while on treatment, 20 (91%) evaluated for TB disease and only five (17%) with LTBI had follow-up arrangements documented. Information on treatment continuation was unknown or missing for one inmate with TB and 11 inmates (37%) with LTBI.
Timeliness of TB evaluations
The median length of stay (i.e., length of time available for TB screening and interventions prior to release) was 45 days (mean 68 days) for inmates evaluated for TB disease and 31 days (mean 52 days) for inmates with LTBI. The median time for TST placement was less than a day from admission (Table 3) . Two inmates evaluated for TB disease and 25 inmates with LTBI (12%) had TSTs placed more than 14 days after admission. The time elapsed from TST reading to chest radiograph reading was a median of two days (mean 5.3 days) for inmates evaluated for TB disease and three days (mean 7.0 days) for inmates with LTBI. The time elapsed was more than three days for four inmates (33%) evaluated for TB disease and 80 inmates (44%) with LTBI.
The median elapsed time from jail admission to the reporting of TB symptoms in inmates evaluated for TB disease was less than one day ( Table 4 ). The median time from the report of symptoms to the respiratory isolation of the inmate was less than one day. However, of the 12 inmates with dates documented for symptom report and respiratory isolation, four inmates (33%) reported symptoms 3 to 21 days prior to isolation.
Three inmates with TB disease had crucial delays in the diagnosis of their TB. Two inmates were initially diagnosed with a respiratory illness unrelated to TB, despite documentation of known exposure to TB in one of these inmates. This resulted in failure to isolate the inmates and a delay of up to 10 months in reaching a TB diagnosis. Another inmate presenting with TB-related symptoms and a previously positive TST was diagnosed with TB meningitis one day postmortem, nearly five months after admission to jail.
The median time from chest radiograph to respiratory isolation for inmates with abnormal radiograph findings was 0.5 days (mean 3.4 days) ( Table 4) . Eight (27%) inmates were not isolated until two or more days following an abnormal chest radiograph report. Among all inmates placed in respiratory isolation, acidfast bacilli (AFB) sputum smears were ordered in median and mean times of one day.
Analyses of time elapsed to the start of treatment excluded inmates who entered jail on treatment. For inmates with LTBI who started treatment while in jail, a Excluding 10 inmates evaluated for TB and 44 inmates with LTBI from three jail systems that screened with chest radiograph or other criterion b Excluding eight inmates evaluated for TB and 12 inmates with LTBI who entered jail on treatment, and nine inmates given two-month rifampin and pyrazinamide treatment for LTBI c Among inmates who did not complete treatment and who did not enter the jail on treatment TST = tuberculin skin test a median time of 18 days (mean 33.8 days) elapsed between the chest radiograph reading and the start of treatment. Of 10 inmates with TB disease for whom documentation was available, only six started treatment for TB disease within seven days of symptom report.
DISCUSSION
This study examined current TB screening, respiratory isolation, and treatment practices of 20 large city and county jail systems. We found that critical TB control guidelines were not being uniformly implemented in the jails studied. In addition, the amount of information that was missing or unknown in the medical records was significant, hindering the medical management of patients and precluding evaluation of TB prevention and control practices. A notable example of the failure to fully implement CDC guidelines 4 was the fact that eight inmates were evaluated for TB disease but not isolated, despite being appropriate candidates for isolation to prevent possible transmission within facilities. Also, more than 40% of the inmates evaluated for TB disease did not have documentation of three or more initial sputum samples collected, as recommended for the diagnosis of TB and monitoring of treatment.
Included among the notable findings for inmates with LTBI were poor rates of treatment initiation and completion and limited arrangements for continuity of care following release. Almost half of inmates eligible for LTBI treatment were not started on treatment that can prevent the development of TB disease and subsequently halt further transmission among this high-risk population. CDC recommends evaluating all high-risk individuals for preventive treatment and be- Among inmates with abnormal chest x-ray results AFB = acid-fast bacilli sputum smear ginning treatment unless there are medical contraindications. Those who are not considered at high risk should begin treatment only if they are likely to complete at least six months of the nine-month treatment course. 4 A 60-dose treatment of rifampin and pyrazinamide had been used by some jails prior to reports of severe hepatitis and death. [17] [18] [19] Data suggest that approximately a third of inmates would have had the opportunity to complete a 60-day regimen during incarceration. Fewer than 20% of inmates released before completing treatment for LTBI were documented as having been referred to follow-up services. Moreover, even with referrals, follow-up is difficult to ensure. Tulsky and colleagues documented that of 93 jail inmates on treatment for LTBI, only three reported to the clinic they were referred to within one month of their release from jail. 20 In a study of inmates enrolled in an outreach program during incarceration and referred for directly observed LTBI treatment upon release from jail, 40% were never located following release. 21 Without coordination between jails and health departments, health care is potentially compromised. 4, 10 Despite recommendations to immediately isolate any inmate presenting with symptoms of TB or suspected of having TB disease, delays in isolation existed for one-third of inmates evaluated for TB disease who reported the presence of symptoms. Isolation was delayed for more than a quarter of those with abnormal chest radiograph results who were isolated. Diagnostic delays were also identified. Two inmates evaluated for TB and 25 with LTBI had a delay of more than 14 days to TST placement, beyond the limit for testing recommended by CDC. 4 More than 40% of inmates with LTBI had post-TST chest radiograph interpretations later than the recommended three-day time for screening. Delays in timely TB screening and isolation of TB suspects may place inmates and jail staff at risk for exposure and transmission of TB. 4 The evaluation of TB control practices was hampered by the lack of efficient and easily accessible information systems. Despite recommendations for the development of medical records systems that would allow for assessment and continuity of care for inmates as they are moved between facilities or discharged, 4 the medical records of inmates in this study were frequently incomplete. We were unable to determine whether missing information was more likely to reflect a failure to complete TB diagnostic and management activities or a failure to document activities that did occur. These two possibilities have different implications for improving current jail TB prevention and control programs. Documentation of TB history and risk factors was frequently based on inmate self-report, and dated events were not consistently well-defined (e.g., date of TST placement vs. date of reading), limiting the reliability of these data. Additionally, a potential bias in the selection of records was posed by the inability of several jails to use their information systems to provide random samples of LTBI records.
CONCLUSIONS
Several important areas of TB prevention and control need improvement within the jail systems studied. First, jails need up-to-date electronic information systems that can be used to monitor inmate health care related to TB. Periodic review of TB data is important to assess the effectiveness of TB control efforts. Until adequate information systems are in place, it will not be possible to evaluate TB control efforts in jail systems. In addition, once electronic systems are developed and refined, they could facilitate the sharing of information with local TB control programs responsible for the care of inmates upon release. Second, the completion and timeliness of screening, diagnostic, and treatment measures need improvement as core activities of TB prevention and control in jail facilities. Third, given the short stays of many inmates, discharge planning and mechanisms for continuity of care need to be in place for those released from jail. Continuity of treatment would facilitate completion of therapy and help decrease the transmission of TB in the community.
